Antitopes define preferential proteasomal cleavage site usage.
Protein degradation by proteasomes is a major source of peptides presented by major histocompatibility v complex class I proteins. Importantly, interferon gamma-induced immunoproteasomes in many cases strongly enhance the generation of antigenic peptides both in vitro and in vivo. Whether this is due to enhanced substrate turnover or to a change in proteasomal cleavage specificity is, however, largely unresolved. To overcome the problems of peptide quantification inherent to mass spectrometry, we introduced the "antitope" as substrate-specific internal standard. The antitope is a non-functional peptide that is generated by proteasomal cleavage within the epitope, resulting in partial overlaps with the functional epitope. Using antitopes as internal standards we demonstrate that the observed enhanced immunoproteasome-dependent presentation of the bacterial listeriolysin O T-cell epitope LLO(296-304) is indeed due to altered cleavage preferences. This method is also applicable to other major histocompatibility class I epitopes as is shown for two potential epitopes derived from Coxsackievirus.